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CHAPTER 1 1.1.1  Objectives. The overall objective of this
handbook is to allow the users to be familiar with the risk
1.0 INTRODUCTION assessment process so that quality data will be collected
and used in preparing a site-specific risk assessment.

1.1 PURPOSE AND SCOPE Specifically, the objectives are:

This handbookRisk Assessment Handbook: Volume | -«  To provide guidance for all risk assessments
Human Health Evaluatigrprovides technical guidance to completed under contract with USACE or those for
the U.S. Army Corps of Engineers (USACE) risk assessors ~ which USACE provides technical oversight (including
and risk assessment support personnel for planning, active Installation Restoration Program [IRP] and
evaluating, and conducting Human Health Risk Formerly Used Defense Sites [FUDS] and other
Assessments (HHRAS) in a phased hazardous, toxic, and Federal agencies/facility sites), in compliance with
radioactive waste (HTRW) response action. The Federal environmental laws and regulations.
handbook, a compendium to thRisk Assessment

Handbook: Volume 1l - Environmental Evaluation ¢ To allow users to be familiar with the application of
(Engineer Manual (EM) 200-1-4), encourages the use of the data quality design process with respect to
"good science" within the framework of existing U.S. conducting risk assessments, so that data collected will
Environmental Protection Agency (USEPA) risk support risk assessment conclusions.

assessment guidelines.
« To highlight those decision criteria specific to each

phase of HTRW project execution that support risk
Reference and overview resources: management decisions.
. Required and Related References (Apperjgix
A) » To provide minimum requirements for evaluating
. Abbreviations and Acronyms contractor-prepared risk assessments, assuring that the
(Appendix B) assessment will adequately support site decisions of an

HTRW response action.

Risk characterization is a similar process for both humane  To acknowledge areas of uncertainties where "good
health and Ecological Risk Assessments (ERAs). The  science," based on professional judgement and sound
fundamental paradigm for human health risk scientific principles, is used to determine the need for
characterization has four phases: (1) hazard identification, removal actions or interim measures, further
(2) dose-response assessment, (3) exposure assessment, investigation, further action, or no further action
and (4) risk characterization. Similarly, the fundamental (NFA) needed (site closeout).
framework for ecological risk characterization includes four
phases: (1) problem formulation, (2) ecological effectss To refine understanding of EPA's concepts and
characterization, (3) exposure characterization, and (4) risk  application of risk assessment guidelines for site
characterization. assessment and remediation, especially to support the
USACE HTRW program goals.
This handbook encourages the concurrent assessment of
human and ecological risks so that data collection activitiesl.1.2  Scope.This guidance document is not intended
are coordinated and risk managers are provided risko be a "how to" manual which prescribes step-by-step
characterization results in a timely manner. Risk procedures or instructions for preparing an HHRA. Rather,
characterization results for human and ecological receptorg presents recommendations for scoping, managing,
should be reasonable and communicated to the riskevaluating, and communicating to risk managers and other
managers in a clear and unbiased manner to facilitate thetakeholders the potential risks posed by hazardous
making of balanced and informed risk managementChemicals Of Concern (COCs) at Comprehensive
decisions. Environmental Response, Compensation, and Liability Act
(CERCLA) sites, Resource
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Conservation and Recovery Act (RCRA) sites, and otherand risk management approaches should be incorporated
sites managed under the HTRW program. This handboolas specific language in agreements with EPA or states.
provides concepts for performing a risk assessment

consistent with "good science" and accepted regulatoryl.1.4  Contents of the Handbook.Chapter 1 presents

procedures. The following areas are not covered in thishe purpose, scope, concept, science/policy considerations,

handbook: and the use of risk assessment in HTRW programs. It
provides a description of the USACE HTRW program,

» Biological hazards - microbes (natural or genetically quality required for performing a risk assessment, and an

engineered) and other biological agents. understanding of how risk assessments serve management
decision needs. Relevant Federal statutes/regulations,

» Radioactive hazards - radioactive wastes, radiationagency guidance and directives, and state requirements are

generating devices, and radioactively contaminatedhighlighted in this chapter.
materials.
Chapter 2 presents the major scoping or project planning

» Lead-based paint and asbestos hazards. elements under CERCLA as amended by the Superfund
Amendments and Reauthorization Act (SARA) of 1986,

» Physical hazards - building defition/debris removal.  and RCRA as amended by thezdrdous and Solid Waste
Amendments (HSWA) of 1984. Particular emphasis is
placed on the early development of a conceptual site model

» Study elements and regulatory requirements of a(CSM) in the data quality design process to identify data

Natural Resource Damage Assessment. needs, optimize data collection efforts, and recommend
options for site decisions.

1.1.3 Intended Audience and UseThis document is

prepared primarily for use by USACE personnel who areChapter 3 provides an introduction to the HHRA process

responsible for scoping, directing, and reviewing HHRAs as it applies to screening-level assessments. Screening-

performed for HTRW response action sites. The guidelinedevel HHRAs are typically utilized in the Preliminary
provided by this document are consistent with and shouldAssessment/Site Inspection (PA/SI) or RCRA Facility
be considered in addition to existing EPA guidance Assessment (RFA) stage of site investigations.

contained in th&isk Assessment Guidance for Superfund

(RAGS), Volume 1, Part AUSEPA, 1989)) Part B Chapter 4 is intended to provide the risk assessor with the

(USEPA, 1991d)Part C(USEPA, 1991e), andPart D minimum content expected to be included in a Baseline

(USEPA, 1998a), aridata Usability for Risk Assessments Risk Assessment (BRA), conducted during the Remedial

(USEPA, 1992h). The EM étled Technical Project  Investigation (RI) or RCRA Facility Investigation (RFI)

Planning (TPP) Process (EM 200-1-@)SACE) should  phase of investigations. This chapter stresses the

be reviewed, particularly for understanding the processimportance of properly identifying the Chemicals of

described in Chapter 2 of this handbook on how toPotential Concern (COPCs) and developing a thorough
determine data quality objectives (DQOs) to support a riskunderstanding of the dynamics or intelationships of
assessment. multiple pathway exposure models. Appropriatehoés

for estimating exposure point concentrations are also

The data collection, assessment, characterization of risiresented. The importance of objectively and realistically

and uncertainty, and the risk management decision_making:haractel’izing site hazards or risks is discussed relative to

(RMDM) aspects presented in this handbook are intendedsatisfying the regulatory requirements of protectiveness of

to satisfy RCRA and CERCLA regulatory requirements. human health and the environment.

The assessment of human health risks under these two

functionally equivalent programs is essentially the same. IfChapter 5 provides the risk assessor with information to

both regulatory programs are applicable at a site or unit, th@valuate risk assessments conducted during the Feasibility

risk assessment components should be closely coordinategtudy (FS) or Corrective Measures Study

to avoid duplication of effort. Where possible, the technical
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(CMS) and Remedial Design/Remedial Action (RD/RA) or For the purpose and intended use of this risk assessment
Corrective Measures Implementation (CMI) phases ofhandbook, the focus is on the DERP and BRAC cleanup
investigations. programs to address CERCLA- and RCRA-related issues.

Chapter 6 provides guidance on the risk and uncertaintyl.2.1 ~ DERP. DERP, codified in 10 USC Chapter 160,
aspects of RMDM. Both risk and non-risk information are provides central program management for the cleanup of
collected and presented for consideration by the manageiDOD hazadous waste sites consistent with the provisions
This chapter emphasizes balancing the need for protectioof CERCLA. The goals of the program are: (1) the
of human health with other project constraints, including identification, investigation, research, and cleanup of
the level of confidence and uncertainty in the risk contamination from hazardous substances; (2) correction of
assessment results. It details approaches for evaluating ttether environmental damage which creates an imminent
need for NFA, removal (or interim corrective measure), and substantial endangerment to the public health or the
and remediation. Additionally, Chapter 6 provides the risk environment; and (3) demolition and removal of unsafe
assessment information inputs into the decision criteria anduildings and structures.

rationale for the selection of remedial alternatives or

corrective measures. Chapter 6 concludes that the risk.2.2 BRAC. BRAC is an environmental restoration
assessor is responsible for presenting key risk informatiorprogram with the mission to restore or clean up DOD
to be used as input into risk management options includingnstallations in preparation of real property disposal or

documentation of uncertainty and rationale. transfer. The Base Closure Account (BCA) funds the
BRAC program. The BCA is authorized under the Defense
1.2 USACE ROLE IN THE HTRW PROGRAM Authorization Amendments and Base Closure and

Realignment Act of 1988 and the Defense Base Closure
In the execution of USACE environmental missions, the and Realignment Act of 1990. Thesmds are used to
HTRW program is organized and staffed to respond todefine the nature and scope of contamination, perform RA,
assignments for the following national environmental and document the condition of real property by issuance of

cleanup programs: the Finding of Suitability to Lease (FOSI)QD, 1993)
and the Finding of Suitability to Transfer (FOSDJD,
 EPA Superfund Program (CERCLA) 1994a). The Community Environmental Response

Facilitation Act (CERFA) (Public Law02-426) amends
» Defense Environmental Restoration Program (DERP): CERCLA Section 120(h) and requires Federal agencies to
define "real property” on which no hazardous substances
- IRP and no petroleum products or their derivatives were stored
-  FUDS for 1 year or more, were known to have been released, or
- Department of Defense and State Memorandumwere disposed of before the property can be transferred.
of Agreement/Cooperative Agreement Program Transfer of contaminated property is allowed as long as the
(DSMOA/CA) RA to clean up the site is demonstrated to be effective to
EPA.
» Base Realignment and Closure (BRAC)
1.2.3 Others. Other components of the USACE
» Environmental Compliance Assessment SystemHTRW program include:
(ECAS) (USACE 1992a)
e EPA Superfund program support - Through an

»+ HTRW environmental restoration support for Civil interagency agreement (IAG) and upon EPA request,
Works projects and other Federal agencies USACE acts as the Federal government's contracting
(Department of Defense [DOD] amdn-DOD) officer in conducting "Federal Lead" RD and

construction activities. USACE may also provide
other technical assistance to EPA in support of
response actions.
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DSMOA/CA - DOD reimburses states and territories

up to one percent of the costs for technical services for

environmental restoration cleanups. USACE is
responsible for execution of activities which include
establishing, managing, implementing, and monitoring
the DSMOA/CA program.

Non-mission HTRW work for others - Through IAGs,
non-DOD Federal agenciestilize the technical

expertise and experience in work relating to the
RCRA, CERCLA, and underground storage tank

(UST) investigation and response actions under thes

HTRW program for nolOD Federal agencies.

Guidance for Civil Works projects - The Civil Works

districts may request technical support and guidance

from HTRW program elements.

124 HTRW Program Organization. Army
Regulation (AR) 200-1 (USA) and USACE HTRW

Management Plan (USACE, 1996a) describe the USACE

organizational elements in support of DERP, BRAC, and
other programs. Their major responsibilities include, but
are not limited to, the following:

The Assistant Secretary of the Army for Installations,
Logistics, and the Environment (ASA [I,L,E]).

Headquarters, U.S. Army Corps of Engineers
(HQUSACE) - The Miitary Programs Directorate -
Environmental Restoration Division (CEMP-R)
develops, monitors, coordinates,

» Ordnance and Explosives (OE) CX is primarily
responsible for maintaining state-of-the-art technical
capabilities in OE, performing Sls, Engineering
Evaluations and Cost Analyses (EE/CAs), and

removal design phases of OE projects.

Divisions are responsible for providing program

oversight of all HTRW environmental restoration

projects and designating project management
assignments for HTRW projects.

HTRW design districts provide the Division
Commander with technical support in the areas of
health and safety, chemical and geotechnical data
quality management, environmental laws and
regulations, risk assessment, contracting and
procurement, and technical design and construction
oversight.

«  Geographic districts are responsible for managing the
execution of RAs as well as PAs, removal design, and
removal action related to the FUDS program.

1.3 OVERVIEW OF HTRW RESPONSE PROCESS

HTRW response actions involve all phases of a site
investigation, design, remediation, and site closeout. The
HTRW response action process is phased and performed in
accordance with EPA procedures for assessing
uncontrolled hazardous waste sites under CERCLA or
RCRA. The following sections generally describe the

and proposesCERCLA and RCRA processes, which are functionally

program management policies and guidance, andequivalent to one another in objectives and types of site
provides funding and manpower requirements to thedecisions to be made throughout each process.

program customers.

The Director of Environmental Programs (DEP)
within the office of the Assistant Chief of Staff for
Installation Management (ACSIM) is responsible for
interfacing with Department of the Army (DA)

components for policies and funds for
IRP/FUDS/BRAC executed by USACE.

HTRW Center of Expertise (CX) is primarily
responsible for maintaining state-of-the-art capability,
providing technical assistance to other USACE
elements, providing mandatory review of designated
HTRW documents, and as requested, providing
technical and management support to HQUSACE.

1.3.1 CERCLA Process.CERCLA, commonly known

as "Superfund,” establishes a national program for
responding to uncontrolled releases of hazardous
substances into the environment. The regulation
implementing CERCLA is theNational Oil and
Hazardous Substances Pollution Contingency RPNGP)
(USEPA, 1990c). In general, the CERCLA process
consists of the site assessment phase and the remedial
phase as described below; however, removal actions (as
allowed by the NCP) may be taken at any



time during the CERCLA process. It should be noted that
the general framework established under the CERCLA

process has been adopted for use in environmental cleanup

under other programs, e.g., the cleanup of petroleum, oils
and lubricants (POL3) at FUDS or active installations not
listed on the proposed or final National Priorities List

(NPL).

Therefore, certain CERCLA project phases

described below (specifically, the Hazard Ranking System
[HRS], NPL, and site deletion), are not applicable to these
types of sites.

1.3.1.1 Site Assessment Phase - To Identify Sites for
Further Evaluation.

Site Discovery - EPA identifies and lists in the
CERCLA Information System (CERCLIS) possible
hazadous substance releases to be evaluated under
Superfund.

PA - While limited in scope, a PA is performed on
sites listed in CERCLIS to distinguish sites which pose
little or no threat to humans and the environment and
sites that require further investigation or emergency
response.

EM 200-1-4
31 Jan 99

in such a way as to assure that adequate data is
available for EPA to perform the scoring.

DOD has developed ttielative Risk Site Evaluation
Primer (1994b) to rank sites primarily for resource
allocation and program management purposes.
Although neither a replacement nor alternative for
HRS scoring, this model suggests that stakeholders
consider evaluation factors (contaminant hazard factor,
migration pathway factor, and receptor factor) to
categorize sites according to "high,” "medium," and
"low."2

NPL - Sites placed on the NPL (based on an HRS
score of 28.5 or greater, state nomination, issuance of
a health advisory by the Agency for Toxic Substances
and Disease Registry (ATSDR), or other method) are
published in the Federal Register and are eligible for
Superfund-financed RA.DOD sites on the NPL,
although not eligible for Superfund-financed RA, are
eligible for Defense Environmental Restoration
Account (DERA)-funded response actions.

1.3.1.2 Remedial Phase - To Determine the Degree of

Risk Based on Nature and Extent of Contamination and
Sl - An SI identifies sites which (1) have a high Implement Cleanup Remedies if Warranted.

probability of qualifying for the NPL or pose an
immediate health or environmental threat that requiress
a response action, (2) require further investigation to
determine the degree of response action required,
and/or (3) may be eliminated from further concern.

HRS - At the end of both the PA and SI, EPA applies
a scoring system known as the HRS to determine if a
site should receive a "no further remedial action
planned” recommendation or be listed on the NPL for
further action. An HRS can also be used to support
other site evaluation activities under CERCLA (see
The Revised Hazard Ranking SystedSEPA,
1992a). Alhough HRS scoring is the EPA’s

RI - The Rl is a field investigation to characterize the
nature and extent of contamination at a site and
implement cleanup remedies if warranted. A BRA,
which includes both a HHRA and an ERA, is
performed as part of the RI. The BRA is a component
of the RI/FS report.

FS- Based on data collected during thé RI , remedial
alternatives are developed, screened, and analyzed in
detail. After potential alternatives are developed, they
are screened against three broad

responsibility, site investigations should be designed

1

process may be utilized to address the site.

2 TheRelative Risk Site Evaluation Prim@OD 1994b)

has replaced the Defense Prioritization Model, which has
POLs are not listed as hazardous substances unddeatures comparable to the HRS.
CERCLA and therefore are not subject to CERCLA
response actions. However, unless the state has speciffc If the BRA contained in the RI indicates that risks are
requirements for remediating POL sites, the CERCLA acceptable or insignificant, the FSllvnot be done and

the site will be closed out.
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criteria: effectiveness, implementability, and cost. Those health and the environment are protected, i.e., the cleanup
alternatives which pass this initial screen will be further standards (based on risk or ARARS) are still protective.

evaluated according to EPA’s nine critéria and other risk

management considerations not included in the criterial.3.1.3 Removal Action - To Prevent, Minimize,
(e.g., environmental justice under Executive Order (EO)Stabilize, or Mitigate Threat to Humans and the
12898) before one or more of such remedies is propose@&nvironment.

for selectiorr.

CERCLA Section 104 Removal Actions can takacpl at
Proposed Plan/Record of Decision (ROD) After anytime during the entire CERCLA process. Unlike RAs,
the RI/FS process has been completed, a Proposetemoval actions are not designed to comprehensively
Plan is made available for public comment. The address all threats at the site. Removal actions may be
Proposed Plan identifies the remedies for the siteemergencies (within hours of site discovery), time-critical
jointly selected by the lead agency and the support(initiated within 6 months)yyon-time-critical (planning for
agencies, and indicates the rationale for the selectionthe removal action takes 6 months or longer), or early
All final decisions and response to public comments actions. EE/CAs, comparable to FSs, are required for
are entered in a legal administrative record, the ROD.removal actions that are deemed non-time-critical.

RD/RA - RD is a subactivity in remedial 1.3.2 RCRA Corrective Action Process. RCRA
implementation where the selected remedy is clearlyrequires corrective action for releases of hazardous waste
defined and/or specified in accordance with or hazardous waste constituents from Solid Waste
engineering criteria in a bid package, enabling Management Units (SWMUs) at hazardous waste
implementation of the remedy. RA is a subactivity in Treatment, Storage and Disposal (TSD) Facilities with a
remedial response involving actual implementation of permit and those seeking a RCRA permit or approval of

the selected remedy. final closure. The owner or operator of a facility seeking a
RCRA permit must:

» Five Year Review/Site Deletionr Upon completion

of all RAs, CERCLA and the NCP allow for the -«
reclassification or deletion of the site from the NPL. If
an RA results in any hazardous substances remaining
on site, CERCLA Section 121(c) requires a review of
the remedy once every 5 years to assure that: (1) the
site is maintained, i.e., the remedy (including any ¢
engineering or institutional controls) remains
operational and functional; and (2) human

Institute corrective action as necessary to protect
human health and the environment from all releases of
hazardous waste, and2ardous constituents from any
SWMU at the facility.

Comply with schedules of compliance for such
corrective action.

Implement corrective actions beyond the facility
boundary.

The corrective action process has four main components:
* The nine criteria are: (1) overall protection of human an RFA, an RFI, a CMS, and a CMI.

health and the environment; compliance with Applicable
or Relevant and Appropriate Requirements (ARARS); (3) «
long-term effectiveness/permanence; (4) short-term
effectiveness; (5) reduction of toxicity, mobility, or volume;
(6) implementability; (7) cost; (8) stadeceptance; and (9)
community acceptance.

5 If the RI shows no unacceptable risk, regulators may

agree to eliminate the FS and proceed directly to a no-
action proposed plan.
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RFA - An RFA is designed to identify SWMUs which
are, or are suspected to be, the source of a release to
the environment. The RFA begins with a preliminary
review of existing information on the facility, which
may be followed by a visual site inspection. The RFA
will result in one or more of these actions: (1) NFA is
required, (2) an RFl is to
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be conducted to further investigate the documented or  CMI - A CMI includes the actual design, construction,

suspected releases, (3) interim measures are necessary to operation, maintenance, and periodic evaluation of the

protect human health or the environment, and (4) referral  selected corrective measures.

to other authorities to address problems related toiftedm

releases. EPA can impose interim corrective measures on RCRA

facilities under corrective action to protect human health

» RFI - An RFI may be required based on the outcome and the environment. The interim corrective measures can
of the RFA. An RFl is accomplished through either a be taken at any time during the corrective action process.
permit schedule of compliance or an enforcement
order. The extent of the investigation can vary widely EPA is accelerating cleanups at RCRA corrective action
since the investigation site may encompass a specifisites by promoting the reduction of exposure and further
SWMU or a larger area of concern (AOC) that releases of hazardous ctingents until long-term remedies
includes several SWMUs. The RFI results will effect can be selected. These accelerated cleanup actions are
one or more of these actions: (1) NFA is required, (2) known as "Stabilization Initiatives” (USEPA992n) and
CMS is necessary, (3) interim corrective measures arere similar in concept and application to the Superfund
necessary, or (4) referral to another authority to Accelerated Cleanup Model (SACM)nder CERCLA
address problems related to permitted releases. (USEPA, 1992¢).

+ CMS - A CMS is an "engineering evaluation” 1.3.3  Functional Equivalency of the CERCLA and
designed to evaluate and recommend the optimalRCRA Processes.The RCRA and CERCLA programs
corrective measure(s) at each SWMU where use different terminology, but follow parallel procedures in
contaminant levels exhibit unacceptable risks. responding to releases. In both programs, the first step
Medium-specific cleanup levels protective of human after discovery of a site is an examination of available data
health and ecological receptors are developed, and th& identify releases needing further investigation. This step
boundaries or point(s) of compliance are set. At thisis called PA/SI in the CERCLA process and RFA in the
project phase or before the CMI phase, RCRA RCRA process. If imminent human health and/or
provides the designation of an AOC in which environmental threats exist, a mitigating action is
remediation wastes may be moved and managedauthorized, known as a removal action under CERCLA
(according to the approved corrective measures)Section 106 or an interim measwneder RCRA Section
without triggering land disposal restriction regulations 7003 0r3005(c)(3). Both programs require an in-depth
under 40 CFR Part 268. Note that a typical CMS is characterization of the nature, extent, and rate of
more focused than is usually done for CERCLA FSs. contaminant releases, called an Rl in the CERCLA process
The remedy selected from all potential remedial and an RFI in the RCRA process. This is followed by a
alternatives, including the "NFA" alternative, should formal evaluation and selection of potential remedies in the
be based on four criteria: FS (CERCLA) or CMS (RCRA) project phase. The
selected remedy is executed by a RD/RA under the

- Protection of human health and the environment. CERCLA process or CMI under the RCRA process. A
specific discussion of the functional equivalency of both

- Attainment of media cleanup standards. programs is presented in the preamble discussion of the
July 27, 1990 proposed rules for Corrective Action for

- Control of sources to eliminate harmful releases. SWMUs at Hazardous Waste Management Facilities. A
diagram comparing the RCRA and CERCLA processes is

- Compliance with RCRA's waste management andpresented in Figure 1-1.

disposal requirements.

1.3.4 Role of Risk Assessment in the HTRW
Process. Risk assessment has been consistently used as a
decision-making tool in one or more steps in the
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RCRA PROCESS

CERCLA PROCESS

RCRA FACILITY ASSESSMENT (RFA)

PRELIMINARY ASSESSMENT (PA)

* LIMITED SAMPLING
» VISUAL SITE INSPECTION
» REVIEW OF SITE RECORDS

REVIEW SITE RECORDS TO DETERMINE IF
FURTHER ACTION IS NEEDED

SITE INSPECTION (SI)

GATHER BASIC INFORMATION (LIMITED
FIELD INVESTIGATION)

+ DETERMINE IF AN RFI, INTERIM
CORRECTIVE MEASURE, OR NO FURTHER
ACTION IS APPROPRIATE

HAZARD RANKING SYSTEM (HRS)
SCORES > 28.5

DETERMINE IF SITE IS PLACED ON NPL OR
REMOVAL ACTION SHOULD BE TAKEN OR
“NO FURTHER ACTION DECISION”

NATIONAL PRIORITY LIST (NPL)

T
RCRA FACILITY INVESTIGATION (RFI)

» CAN RANGE FROM SMALL, SPECIFIC
ACTIVITIES TO COMPLEX, MULTIMEDIA
STUDIES

»  FIELD SAMPLING

T
REMEDIAL INVESTIGATION (RI)

DETERMINE NATURE AND EXTENT OF
CONTAMINATION

[
CORRECTIVE MEASURES STUDY (CMS)

» IDENTIFY AND RECOMMEND SPECIFIC
MEASURES TO CORRECT RELEASES
AND POSSIBLE REMEDIAL ACTIONS

I
FEASIBILITY STUDY (FS)

EVALUATION OF ALTERNATIVES TO
SELECT THE PREFERRED CLEANUP OPTION

[
* INTERAGENCY AGREEMENT (IAG)

STATEM ENT|OF BASIS

[
RECORD OF DECISION (ROD)

CORRECTIVE IMEASURES
IMPLEMENTATION (CMI)

* Note that the IAG is required by statute to follow

the IAG following placement on the NPL.

|
REMEDIAL DESIGN (RD)
REMEDIAL ACTION (RA)

LONG-TERM MA)NITORING
and/or
NPL DELETION

completion of the FS. However, it is DOD policy to initiate

1-8 Figure 1-1. Comparison of RCRA and CERCLA processes.
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CERCLA and RCRA corrective action processes. A risk development of RGs based on allowable exposure, and
screening analysis is used during the PA/SI to determineanalysis of alternatives (based on risk and the other criteria)
whether a site may be eliminated from further concern orare part of the FS report (USEPA, 1988i).
requires further study, which may be focused on specificTo be protective of human health, interim corrective
areas of the site. A BRA is conducted in the RI. Sectionmeasures or remedial alternatives must also be evaluated
105 of CERCLA/SARA charges the On-Scene based on their ability to reduce site risk and their potential
Coordinator or Remedial Project Manager (RPM) with the impact to humans during and after remediation. This risk
responsibilities of identifying potential impacts on public evaluation of remedial alternatives is part of the remedy or
health, welfare, and the environment, and setting prioritiescorrective measure selection process prior to RD/RA
for this protection which is delegated to DQIhder (CERCLA Section 121, NCP Section 300.430(e)(1)), and
Section 115 and EO 12580 for DOD ifties. RCRA Proposed RCRA Corrective Action Rule, Sec-
Section 3019 requires the i@y owner/operator to  tion 264.525(b)(55 FR 30798, July 27, 1990 and 61 FR
submit an Exposure Information Report (EIR) which 19431, May 1, 1996).
provides exposure and health assessment information for
certain storage and land disposal waste management unit®erforming a risk assessment is an iterative process. Risk
In the RFI, as required by permit conditions or assessment information is continuously being collected
enforcement actions under RCRA SectiB@88(h), 7003,  during the HTRW site investigation process, leading to the
and/or 3013, a Health and Environmental Assessmentharacterization of risks and uncertainties qualitatively or
(HEA) is used to determine quantitatively if the site or any quantitatively. Risk assessment information is used during
of its units has exceeded established health criteria. Asvarious stages of the HTRW site decision process as
indicated in the RFI guidance (USEPA, 1989f), a site- described below:
specific risk assessment will be performed prior to the
CMS to assess potential risk to humans and to determind..3.4.1 PA/SI, RFA, or Other Preliminary Site
if no response action is appropriate. Under CERCLA Investigation Activities. In this phase of the site
Section 120, the BRA is one of the primary documents investigation process, risk assessment information is used
identified for submission to EPA for comment and review to determine whether a site may be eliminated from further
in the Federal Facility Agreement (FFA). concern, to identify emergency situations which may require
immediate response actions/interim corrective measures, to
Risk assessment in reverse is used to develop risk-baseglssess whether further site
Remediation Goals (RGs) under CERCLA or Target jnyestigations are required, to develop a data collection
Cleanup Levels (TCLs) (CERCLA Section 121) or strategy, and to set site priority (e.g., to rank sites).
Alternate Concentration Limits (ACL%) under RCRA (40
CFR 264.94 an@64.100). Risk-based RGs, TCLs, or |t is important that the limited information gathered in this
ACLs should be developed after the BRA has beenphase support the risk screening analysis and the HRS
performed incorporating site-specific factors in the scoring if further site investigations are required. Accurate
calculations.  Preliminary Remediation Goals (PRGS), site information should be made available to the ATSDR in
corrective action levels, or soil screening levels can bean attempt to avoid having health consultations or an

developed at any time in the site investigation process, taadvisory issued for the site by ATSDR based on inaccurate
determine whether further action is appropriate and to helpsjte informatior.

focus subsequent studies on significant pathways of
exposure. The summary or conclusions of the Rl BRA,

" Under CERCLA Section 104(j)(6), ATSDR is required

to conduct health assessment under this Section for sites
where individuals may have been exposed to a hazardous
substance for which the source is related to a CERCLA

& ACLs are allowable for ground water contamination release. Health assessments are generally based on SI, R,
only and do not address contamination of other media.Superfund risk assessment (human health evaluation), and
Cleanup levels for surface water, sediment and soil arestudies submitted to ATSDR. In addition, ATSDR may
determined utilizing risk assessment as is done inconduct an analytical investigation that evaluates the
CERCLA.
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1.3.4.2 RI, RFI, or Other Additional Site Investigation 1.3.4.3 FS, RD/RA, CMS/CMI, or Other RD and
Activities. In this phase of the site investigation process, Implementation Activities. During the feasibility, treatabil-
existing chemical data and other exposure information areity, or other remedial measure study phase, an evaluation of
generally available. Data collected in this phase shouldshort-term and long-term risks associated with remedial
comprise those media and pathways identified in thealternatives is required under CERCLA Sectl@1, as is
preliminary screening, including background data. If the the development of cleanup levels.
data are useable and appropriate for the potential exposure
pathways considered to be complete, baseline risks can bRisk-based RGs/TCLs/ACLs can be derived based on
estimated. The results of the risk assessment will be use@&PA-established procedures (e.g., RAGS Parts A afd B).
in the FS to determine the degree of response actiorSpecifically, risk assessment will be used to select a remedy
required. RAs should be initiated to address the risksby comparing among the alternatives the potential
associated with an operable unit (OU), a SWMU, an areahuman/environmental impact during remediation (short-
of contamination (AOC), an area of interest/concern, or anterm and long-term) and the residual risks after remediation.
exposure area or unit. This comparative analysis can be performed qualitatively
An OU, as defined in the NCP, “is a discrete action that for the ability of the alternatives to achieve the RGs, TCLs,
comprises an incremental step toward comprehensivelyACLs (along with other criteria such as cost and long-term
addressing site problems.” OUs provide a proceduraleffectiveness). A more effective approach for many sites
basis for phasing multiple control measures that make upwill be to perform quantitative evaluation of the risks
an RA, which may be used as a construction managemenassociated with each remedial alternative or corrective
tool during installation of complex RA, and which can measure, based on the alternative's long-term and short-
provide manageable geographic areas for study. Areas aferm impact on risk to receptors. All potential receptors
a site which are concerned with a specific receptor groupduring and after the RA periods should be considered.
may be used as the basis of OU designation which allows
for effective evaluation of exposure pathways, simplifying As with environmental monitoring, risk assessment can play
the risk assessment of the site into manageablea key role in assessing the residual risks and to establish
components. DOD féldcies are much larger than ACLs. It can be used as a measuring tool to gauge the
traditional Superfund sites, and designation of OUs is ansuccess of the RAs or corrective measures. See RAGS,
important part of designing the risk assessment toPart C (USEPA, 1991epflternate Concentration Limit
effectively define RA requirements. Guidance Part 1 - ACL Policy and Information
RequirementéEPA 1987b), andlternate Concentration
To avoid triggering RCRA land disposal restrictions or Limit Guidance Based on 264.94(b) Criteria, Case Studies
minimum technology requirements, OUs may be combined(EPA 1988f).
to form an AOC for the purpose of implementing response
action. A similar concept has been applied for combining 1.3.4.4 Use of Risk Assessment in Special Studies. Risk
SWMUs. It should be noted that the BRA completed in assessment techniques are used in virtually all phases of
the RI serves to identify the need for response action andCERCLA, RCRA, and other HTRW processes. Therefore,
the relative degree of response required based onisk assessment should be planned for andlected to pro-
protection of human health and the environment. vide input to discussions associated with each phase. There
are also special studies in addition to

8 This manual emphasizes the need for careful HTRW
possible causal relationships between exposure tgproject planning for adequate data collection to support a
hazadous substances and disease outcome by testing site decision. Risk assessment is a powerful decision
scientific hypothesis. Exchanges of information and tool; yet, misapplication of risk assessment procedures
reports with ATSDR will be coordinated through the U.S. and concepts and poor data quality and quantity could
Army Center for Health Promotion and Preventive lead to inaccurate assessment of risk and may lead to
Medicine (USACHPPM). incorrect or poor site decisions.
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executable phases discussed previously, specificallymaintenance of the response action. Of particular concern
protectiveness or “How clean is clean?” The following are are volatile and semivolatile organic chemicals, particulate

examples of risk assessment in special studies:

matter, heavy metals, and acids. Operations implemented
_ o during the cleanup process (i.e., RI, removal action, or
ARAR waiver - EPA has indicated that a non-zero construction of a selected remedy) may emit air pollutants.

Maximum Contaminant Level Goal (MCLG) is an - Examples of operations which may act as a source of air
ARAR in the remedy selection. MCLG does not take emissjons include soil handling, air stripping, onsite

into account specific site conditions and exposure jncineration, and equipment used in

patterns or economic and technical feasibility of goljdification/stabilization processes.  USACE  risk
implementation. Even though the non-zero MCLG 5ssessors should consult with state air regulatorppees

may be considered an ARAR, a risk assessment cang determine the exact risk assessment requirements for
be used to evaluate the appropriateness of the noNgyaluating air pathway exposures within that state. If
zero MCLG. |If a site-specific alternative cleanup potential risks are determined following state guidelines,
level is as protective, an ARAR waiver request may resylting requirements for air emission limitations or
be submitted under CERCLA SectidR1(d)(2). The  emission control technologies should be discussed with the

same process may be used to waive state ARARSgppropriate USACE personnel on the RD team.

some of which are based on aesthetics including sight
and odo¥. » Risk assessment will be useful to assess the impact of

the response actions (new sources) and the baseline

Emergency response - The effectiveness of a
proposed removal action, particularly for non-

time-critical response action, should be evaluated in
terms of the ability of the response action to reduce
exposure. A screening risk assessment can be
conducted to evaluate the response actions for

condition (an existing source), for attainment of the
National Ambient Air Quality Standards and
substantive requirements embodied in the State
Implementation Plan (SIP). SA&RAR Fact Sheet -
Compliance with the Clean Air Act and Associated Air
Quality Requirement@JSEPA, 1992I).

relatively straightforward sites, although a BRA may

be more appropriate for complex sites and cost recov-1.4 CONCEPT OF RISK ASSESSMENT AND GOOD

ery actions. This is particularly critical since EPA SCIENCE

and some states want to implement early actions and

presumptive remedies for certain sites. USACE Risk assessment can be qualitative or quantitative. It

HTRW risk assessment staff and design districts includes an integration of hazard (dose and response),

should consider all options, based on effectiveness ofexposure (intake), and characterization of the potential

the action, and other criteria in the risk reduction risks/hazards and uncertainties. The process relies on

efforts. strong fundamental scientific principles; the management
. . ) aspect relies on application of policy as well as

Compliance with state air programs - CERCLA and pyrofessional judgment and experience. This view is

RCRA sites are potential sources of air émissions. yefiected by the National Academy of Sciences (NAS) and

These air emissions may be present before and/ofizpa who recognized the inherent uncertainties in the risk

during the response action (removal or remediation), gssessment methodologies. The uncertainties are primarily

or during the operation and caused by various unknowns in the risk estimate calculation,

which, in many cases, requires making assumptions relating

to predictive modeling or inferences of certain scientific

® EPA has compiled thresholds for odor for chemicals principles (Federal Focus
based on an extensive literature search. The updated

odor thresholdstould be consulted to evaluate if the

ARAR (if based on odor) is reasonable. Bederence

Guide to Odor Thresholds for Hazardous Air Pollutants

Listed in the Clean Air Act Amendments of 1990

(USEPA, 1992f).
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Inc., 1991) This paragraph highlights the principles, and (h) the best approach to characterize risk objectively.
instructions, or recommendations of assessing the impact
on human health from chemicals in the environmental The application of good science or definition of quality in
media at HTRW sites. the risk assessment reduces or defines uncertainties in a risk
assessment. This application results in an unbiased risk
1.4.1 Basic ConceptsThe fundamental principles of characterization which allows risk managers to make
good science and quality entail the thayh understanding  informed site decisions. If the risk assessment uncertainties
of: (a) site chemical data; (b) an understanding of site-are well documented, and the results presented in a manner
related and background risks; (c) physical, chemical, andwhich can be easily understood by decision-makers, then
toxicity information associated with site chemicals; (d) fate this element of decision-making has more meaning relative
and transport of site chemicals; (e) intake and extent ofto the other elements of risk management.
absorption; (f) the dose-response relationship of site
chemicals; (g) uncertainties and limitations of the derived 1.4.2  Risk Assessment as Decision Criteria in the
risk estimate; HTRW Program. The role of a risk assessment in the site
decision-making process at CERCLA and RCRA
Corrective Action sites has been well defined by EPA either
through rule-making or program directive/guidance.
Therefore, risk assessments have been used as decision
criteria in the USACE's HTRW program involving
0 There can be significant uncertainties in the input CERCLA and RCRA sites. For BRAC, FUDS, or other
parameters used in the risk assessment model, assumintgTRW work which may not be on the NPL, risk
that the model is the best scientific representation whichassessments should be similarly applied. Activities at these
can be used to predict potential health consequences froraites require the evaluation of potential health and
the exposure to chemicals in the environment. Since thesenvironmental risks in order to return the property to
models are used to support site decisions and policy-conditions appropriate for the current and planned future
making, quantitative examination of these uncertainties island uses. Therefore, a site-specific BRA is an important
important. Presentation of risk estimates under thedecision tool to USACE customers. If cleanup is needed,
average and reasonable maximum exposures (RME) ighe extent or level of cleanup required will be based on
now required by EPA's Superfund office. Recently, there results of the BRA, in addition to ARARSs or other non-risk
has been an increased use of Monte Carlo (MC) analysigactors. Therefore, risk assessment is used as a decision
to propagate uncertainties through repetitive risk tool at all HTRW response action sites.
assessment calculations. Two examples of the application
of MC are: (1) to determine a more accurate estimate ofL.5 POLICY CONSIDERATIONS AND RISK
“reasonable maximum” risk than the use of standard MANAGEMENT
default (normally high end) values for exposure input
factors which could magnify risks to the Theoretical Upper This section presents a general discussion of the influence
Bound Estimate region of the risk probability curve, and of policy considerations in risk assessment and risk
(2) to evaluate the trade-off between extent (and thus costinanagement. Because of the implications of policy
of remediation and degree of confidence in achieving considerations on the site decision process, the risk
adequate protection of health. MC can be used to provideassessors and risk managers are encouraged to identify the
risk estimates based on simulations of only a few keypolicies early in the decision process.
parameters which could substantially impact risks. These
parameters are normally identified by performing a Unlike regulations which are enforceable, policies or
sensitivity analysis which compares the relative impact onpublished guidelines are administrative procedures or
the risk estimates (ranges) associated with each inputequirements concerning certain environmental regulations.
parameter's maximum and minimum values while keepingDOD has issued directives to components (Army, Navy, Air
other parameter values unchanged. There are off-the-shefforce, and Defense Logistic Agency),
computer software programs for MC analysis in risk
assessment, e.g., Crystal Ball , At-Risk , and others.

1-12



reaffirming DOD's commitment to comply with specific 1.5.2

EM 200-1-4
31 Jan 99

USACE Policy Considerations.In an effort to

environmental laws or EOs. The respective componentsstandardize risk assessment procedures within the USACE
have also issued directives or orders expressing the samETRW program, the following considerations should be
procedures or requirements. USACE will follow such consistently applied to all site-specific risk assessments.
policies or directives issued by DOD or its components Although not designated as DA or USACE policy at this
regarding compliance with Federal environmental laws in time, these issues are based on sound science and will assist
the execution of HTRW response action at DOD in making risk management decisions. At the appropriate

installations or facilities.

environmental control boards have also

Some states or regional locations within the text (see paragraph references below),
issued these policy considerations are presented in bold typeface

environmental policies or guidance. In the unlikely event within double outlined text boxes, including implementation
that a policy is scientifically incongruent with site directives, as required.

situations, early identification and resolution are critical.
HQUSACE or HTRW CX technical staff should be
consulted in these instances. All major policies used in
making site decisions should be identified in the ROD or
site decision documents so that the USACE customers and
other stakeholders can judge the merit of these policies ir
achieving protection of human health and the environment.

1.5.1 Relationship Between Policy Considerations
and Risk. A risk assessment is the technical evaluation of «
the degree of hazard or risk associated with exposure to
contamination of an environmental medium or media.
Risk management is oriented toward deciding whether
RAs are warranted in light of the results of a risk
assessment. The NAS National Research Council (NRC)
defines risk management as "the process of weighing
policy alternatives and selecting the most appropriate
regulatory action, integrating the results of risk assessment
with engineering data and with social, economic and
political concerns to reach a decision” (NRG83). NAS

has identified four key components in managing risk and«
resources: public participation, risk assessment, risk
management, and public policy decision-makers (NRC,
1994).

In making risk management decisions, the risk manager
considers the degree of risk, technical feasibility to address
risk, costs and benefits, community acceptability, ¢
permanence of the proposed actions, and other similar
factors which are subject to policy considerations or

regulatory requirements. As such, risk management is an
important part of the USACE HTRW site response

process, as it combines results of the risk assessment,
regulatory requirements, and applicable agency policies
(e.g., applicable DOD policies for defense sites). .

The risk assessment shall be given, at a minimum,
equal consideration with other factors in the risk
management decision. See Paragraph 6.1.

All risk assessments shall include a statistically robust,
significant, and defensible set of background
concentrations. See Paragraph 4.3.3.2.2.

Future land uses for risk assessment purposes and for
development of remedial action objectives (RAOS)
shall be land uses that are reasonably expected to occur
at the site or facility. See Paragraph 4.4.4.

If the cumulative site risk calculated in the risk
assessment does not exceed 1E-04 for reasonable
exposure scenarios, ARARs are not exceeded, and
ecological impacts are not significant, no RA should be
required. See Paragraph 6.2.2.

The exposure assessment of a risk assessment shall
utilize site-specific frequencies and durations whenever
possible. A minimum of two risk estimates should be
presented for each land use scenario, the RME and the
central tendency (CT). See Paragraphs 4.4.5.1.3 and
4.45.1.6.

Use of the EPA’s Integrated Exposure Uptake and
Biokinetic (IEUBK) model for lead exposures should
be limited to residential, childhood exposures only.
Where non-residential exposures are expected, an adult
lead intake model should be used. See Paragraph
45.7.1.2.

RGs must be developed and applied in the context of
exposure area and exposure point concentrations. It
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is unnecessary to remediate all media to or below the RGHTRW risk assessors to clearly identify these instances as
See Paragraph 5.2 potential uncertainties as well.

1.5.3 EPA Headquarters, Regional and State 1.6 REGULATORY DIRECTIVES AND GUIDANCE
Policies. To successfully complete a risk assessment for
use in making site decisions, HTRW project managersThis  section highlights major EOs, Federal
(PMs) and risk assessors generally work with Federal,statutes/regulations under which the HTRW programs
regional, and state regulatory agencies to identify their operate, and EPA risk assessment guidelines which provide
specific policies or procedural requirements. HTRW risk the basis for development of this handbook. Irrespective of
assessors should identify and assist, where appropriate, ithe procedures or mechanics for conducting risk
negotiations with the agencies on policies, procedures, an@ssessments according to regulatory guidelines, all risk
assumptions which are questionable. assessments performed under the HTRW response action
must be based on "good science" and reasonable and
All HTRW response actions should be in compliance with unbiased scientific judgment. Although this section lists
the Regulatory Policy Guideline issued under EX398 only major applicable EOs and directives, others may be
(1985), which states, "Regulations that seek to reduceaccessed through the appropriate agencies and databases on
health or safety risks should be based upon scientific riskthe Internet.
assessment procedures, and should address risks that are
real and significant rather than hypothetical or remote."1.6.1  EOs and Federal Statutes/Regulations.
Whenever possible, USACE's HTRW position should be
supported by scientific principles, site data, or literature EQ_12088 (1978)Federal Compliance with Pollution
values. USACE recognizes that at times, agencies have t€ontrol Standardsestablished the mechanism by which
set policies in the absence of scientific consensus;the Executive Branch assures that its facilities (in various
however, USACE, through the HTRW program, is departments) meet their compliance responsibilities by
responsible for applying such policies properly and complying with substantive and procedural requirements of
objectively based on site-specific considerations. Federal environmental statutes. These statutes include:
Endangered Species Act (ESA); the Clean Air Act (CAA);
1.5.4 Risk-Based Management Decisions for Site the Federal Water Pollution Control Act (Clean Water Act
Actions. Risk managers select the most appropriate [CWA]); the Solid Waste Disposal Act (as amended by
remedy by considering "trade-offs" among different RCRA); the Noise Control Act; the Marine Protection,
remedial alternatives and evaluating the ability of the Research and Sanctuaries Act (Ocean Dumping Act); the
alternatives to accomplish the overall project objectives. Safe Drinking Water Act (SDWA); the Toxic Substances
To improve the quality of risk-based management site Control Act; the Federal Insecticide, Fungicide, and
decisions, HTRW risk assessors should identify key Rodenticide Act; and the National Historic Preservation
information that can affect that decision-making. This Act.
information should include policy considerations,
assumptions concerning the margins of safety, and the usg0 12498 (1985Ysovernment Managemeiiticorporates
of other relevant data not associated with the site in theby reference the regulatory principles contained in a Task
risk assessment. The sources of such policies and data, &brce report regarding future significant regulatory actions.
well as the qualifications of persons/organizations Two principles of interest are:
recommending the policies or use of data, should be
clearly identified. HTRW risk assessors can further helpe  Regulations that seek to reduce health or safety risks
risk managers by providing an explanation of uncertainties should be based upon scientific risk-assessment
in the risk assessment. When science deviates from  procedures, and should address risks that are real and
policies or assumptions inherent in the risk assessment, it significant, rather than hypothetical or remote; and
is the responsibility of
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e To be useful in determining overall benefits and costs,» Subpart S - Proposed Corrective Action Rule
risk assessments must be scientifically objective and (provides procedures for implementing RCRA
include all relevant information. In particular, risk corrective action) (55 FR 30797, July 27, 1990 and 61
assessment must be unbiased best estimates, not FR 19431, May 1, 1996).
hypothetical "worst cases" or "best cases." In
addition, the distribution of probabilities for various ¢  Subtitle | - UST (regulates petroleum products and
possible results should be presented separately, so as hazardous substances stored in underground tanks;
to allow for an explicit "margin of safety" in final requires compliance with performance standards for
decisions. new tanks; and requires leak detection, prevention,

closure, financial responsibility, and corrective action).

EQ 12580 (1987)Superfund Implementatiprequires

all Federal agencies to comply with CERCLA/SARA and CERCLA of 1980, as amended by the SARA of 1988

NCP in the same manner as the private sector. This Ordet).S.C. 9601 et seq.) provides broad Federal authority to

delegated to the Secretary of Defense the responseespond directly to releases or threatened releases of

authority of DOD, which includes removal/RAs, site hazardous substances that may endanger public health or
investigation and risk assessment, remedy selectionthe environment. SARA defines the process Federal

performance of PAs, and assuming natural resourceagencies must follow in undertaking RA, including a

trustee's responsibilities for current and former DOD requirement that EPA make the final selection of remedy if

facilities, and others. The Office of the Deputy Under there is a disagreement between the Federal agency and

Secretary of Defense for Environment Security EPA.

(ODUSDIES]) is responsible for carrying out the

Secretary's responsibilities and administering the DERP inThe NCP (55 FR 8660, 9 March 199Q)rovides

compliance with this Order. procedures and standards for how EPA, other Federal

agencies, states, and private parties respond under

EOQ 12777 (1991)mplementation of Section 311 of the CERCLA to releases of hazardous substances. The NCP

Federal Water Pollution Control Act of October 18, 1972 authorizes the U.S. Department of Interior and other

and the Oil Pollution Act of 199@elegates to the EPA  agencies, states, or entities to be the "trustees” of natural

and Coast Guard various responsibilities assigned to theéesources to recover compensatory damages for “injury to,

President under CWA Secti®@11 and the Oil Pollution  destruction of, or loss of natural resources resulting from a

Act of 1990. discharge of oil into navigable waters or a release of a

hazardous substance.”

Other relevant EOs include: EO 11990 (19Prptection

of Wetlands and EO 11988 (1977)Floodplain Federal Facility Compliance Act (P162386, October 21,

Management 1992)directs Federal agencies to comply with Federal and
state environmental laws, and provides authority to EPA to

RCRA 1976, as amended by the HSWA of 19B4s the ~ impose penalties on other Federal agencies for

objectives to protect human health and the environment,noncompliance. Among others, it amended Se@@fit of

reduce waste and conserve energy/natural resources, af§CRA to waive immunity of the United States (Federal

to reduce or eliminate generation of hazardous waste: ~department, agency, or instrumentality of the United States)
to administrative orders and civil penalties or fines

«  Subtitle D - solid waste (encourages states to developassociated with Federal, state, interstate, and local solid and
and implement solid waste management plans tohazardous waste management requirements. S80izh
provide capacity). of RCRA was also amended to require EPA, in consultation

with DOD, to identify and regulate waste military munitions

« Subtitle C - hazardous waste program (identifies Which are hazardous.
hazardous wastes and regulates their generation,
transportation, and TSD; authorizes states to
implement the hazardous waste program in lieu of
EPA,; requires permits for TSD facilities).
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1.6.2 DOD Directives.

DOD Directive 5100.50 (DOD, 1973Protection and
Enhancement of Environmental Qualitgstablishes e
procedures and assigns responsibilities for use of DOD
resources in the protection and enhancement of

environmental quality and establishes @D Comnittee
on Environmental Quality.

DOD_ Directive 5030.41 (DOD, 1977a)0il and
Hazardous Substances Pollution eRention and
Contingency Progransets forth DOD policy in support
of the NCP.

DOD Directive 4120.14 (DOD, 197 7/nvironmental
Pollution, Prevention, Control, and Abatement,
implements within DOD new policies provided by EO
12088 and Office of Management anddget (OMB)
Circular A-106, and establishes policies for developing
and submitting plans for improvements needed to abate air
and water pollution emanating from DOD ifdies.

DOD _Directive 6230.1 (DOD, 1978)Safe Drinking
Water, sets forth DOD policy for provision of safe
drinking water and compliance with the SDWA.

DOD_Directive 6050.1 (DOD, 1979Environmental
Effects in the United States of DOD Actipinsplements

the Council of Environmental Quality (CEQ) regulations
and provides policies and procedures to take into account
environmental considerations in DOD actions.

1.6.3 EPA Headquarters and Regional Guidance.

CERCLA

Guidance documents (Office of Solid Waste and ¢
Emergency Response [OSWER] Directives) for
conducting various phases of a CERCLA response action
have been developed or are being finalized by EPA
headquarters. Key CERCLA guidance documents are
identified below (also see Appendix A):

» Guidance for Performing Preliminary Assessments
Under CERCLAUSEPA, 1991c). This document
provides the PA objectives, data requirements, the
procedural steps to complete the PA, and develops a
site score using PA score sheets. It also provides
guidelines for reviewing the site evaluation and
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score, including identification of sites for emergency
response actions.

Guidance for Performing Site Inspections Under
CERCLA(USEPA, 1992m). This document provides
the approaches, data acquisition planning needs,
sampling strategies, data evaluations using the SI
worksheets, and reporting requirements for the
CERCLA SI. The document describes the approach of
using a focused Sl to test the PA hypotheses, resulting
in one of three recommendations: (1) site evaluation
accomplished, (2) expanded Sl to collect additional
data, or (3) preparation of an HRS package for
placement of the site on the NPL if the HRS scoring
data requirements have been met.

Hazard Ranking System Guidan&SEPA, 1992a)
provides guidance to individuals responsible for
preparing HRS packages for sites for of sites on the
NPL.

Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLASEPA,
1988i). This guidance describes the CERCLA RI/FS
process to characterize the nature and extent of
contamination or risks posed by a site and to evaluate
whether RA is needed. It describes the site
characterization techniques, the role of a BRA,
feasibility studies, and development of screening and
detailed analyses of remedial alternatives.

Guidance for Data Useability in Risk Assessment
(Part A) (USEPA, 1992h) andPart B) (USEPA,
1992Kk). These guidance documents provide
approaches and recommendations for defining,
planning, and assessing analytical data for the BRA.
RAGS was published in two volumesYolume I,
Human Health Evaluation Manu@dUSEPA, 1989j),
and Volume I, Environmental Evaluation Manual
(USEPA, 1989b). A compendium rhetd handbook
(USEPA, 1989c) was published concurrently with the
Environmental Evaluation Manual. As the science of
ecological risk assessment has developed, additional
guidance has been published to superceed the
Environmental Evaluation ManuaEcological Risk
Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk
Assessmentw/as published as Interim Final on June



5, 1997 (USEPA, 1997b) and th@&uidelines for
Ecological Risk Assessmeptblished as Final in April
1998 (USEPA, 1998b). Volume | has four parts:

- Part A (USEPA, 1989j) provides a detailed
discussion on how a BRA should be conducted.
It presents key components of a risk assessment:
data collection and evaluation, exposure
assessment, toxicity = assessment, risk
characterization, and uncertainty discussion.

- Part B (USEPA, 1991d) presents the
methodologies and algorithms to calculate risk-
based PRGs for individual chemicals in the soil,
ground water, and air media, and the
transformation of PRGs to RGs or cleanup levels
using site-specific information. It stresses that
risk-based cleanup levels are to be considered

along with ARARSs, remediation tenology, and .

analytical detection limits (DLs), etc., in the risk
management and remedy selection processes.

- Part C (USEPA, 1991e) presents the approach
and risk information used to evaluate remedial
alternatives during the FS. The evaluation
(either qualitative or quaitative) compares risk-
based benefits of alternatives, investigates
potential risks to the nearby communities (short-
term and long-term/residual) and remediation
workers (short-term), determines the need for
engineering controls to mitigate potential risks,
and assesses the need for a 5-year review
indicated in the NCP. The guidance describes
selected remediation technologies and provides
references for quantifying the potential releases
from conducting such remedial activities.
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approaches for lead risks, radionuclide risks,
probabilistic analyses, and ecological evaluation
that will be issued as revisions to RAGS Part D.

The approach contained in RAGS Part D is
intended for all CERCLA risk assessments. Its
use is also encouraged in ongoing risk
assessments to the extent it can efficiently be
incorporated into the risk assessment process.
Part D is also recommended for non-NPL sites,
BRAC sites and RCRA sites when appropriate.
Chapter 1 of RAGS Part D provides more detailed
guidelines regarding its applicability as a function
of site lead and site type. Each EPA region will
determine the site-specific applicability, but
USACE risk assessors should consider its use on
all projects.

EPA regional guidance documents for risk assessment.
Various EPA regions have also supplemented the
national EPA risk assessment guidance with their own
policies and procedures for use in conducting a BRA.
These guidance documents, in the form of memoranda,
directives, or stand-alone documents, address a wide
range of issues. These issues include adjustment of
critical toxicity factors, data presentation and
gualifications, use of MC simulations in risk
characterization, selection of ground water data to
estimate the reasonable maximum exposure point
concentration, toxicity equivalency factors for
polycyclic aromatic hydrocarbons (PAHS), soil/dermal
adherence factors, midrange (CT) values for exposure
parameters, selection of COPCs, screening risk
assessment methods, and others.

RCRA

- PartD (USEPA, 1998a). The EPA was directed Limited guidance has been developed for conducting
to establish national criteria to plan, report, and various phases of a RCRA facility response action to
review Superfund risk assessments. The RAGS address current or past releases. The key RCRA guidance
Part D approach includes three basic elements:documents that are available are identified below:

(1) Use of the Standard Tools, (2) Continuous

Involvement of EPA Risk Assessor, and (3) e

Electronic Data transfer to the National
Superfund Database. Additionally, EPA is
developing standard

RCRA Facility Assessment @ance(USEPA, 1986)
provides guidance for conducting facility assessments
to reflect developments of the RCRA corrective action
programs. Also clarifies the definition of SWMU.
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+ RCRA Corrective Action Interim Measures Guidance York, Oregon, and Texas) allow the use of risk assessment
(USEPA, 19889) assists EPA regions and states into derive ACLs and medium-specific action levels or risk
performing corrective action interim measures to reduction standards. A few states (e.g., Connecticut and
mitigate or remove an exposure threat presented bylllinois) have simple procedures in place (such as 20 times
releases. the maximum concentration of contaminants for the toxicity

characteristics or use of equilibrium partitioning) to derive

+ RCRA Corrective Action PlagUSEPA, 1988a) preliminary soil/sediment cleanup levels. In general, risk
provides technical framework for developing assessment or analysis procedures vary from state to state,
corrective action orders and corrective action permit and sometimes within different departments or among state
requirements. agencies.

» RCRA Facility Investigation (RFI) Gdénce 1.6.5 Others.

(USEPA, 1989f) provides general guidelines for

performing health and environmental evaluations are U.S. Army (USA)

described in this four-volume guidance manual. With

regard to performing environmental risk assessments AR 200-1 (USA) designates USACHPPM (formerly the

this guidance is substantively equivalent to RAGS and U.S. Army Environmental Hygiene Agency) to oversee and

references the CERCLA methodology. recommend approval or disapproval on behalf of the U.S.

Army Office of The Surgeon General on all risk
1.6.4  State Requirements/Guidance.HTRW risk assessments prepared by executing agencies for Army IRP
assessors and PMs need to be aware of any riskites, Army BRAC sites, and FUDS. USACHPPM is the
assessment procedures, data needs, or programs specifdOD Lead Agent and Army liaison office for the ATSDR
to the state in which their site is located. Almost all statesprogram. USACHPPM works with the military
have been authorized for RCRA permitting; some have components and ATSDR to prevent exposures at hazardous
corrective action authorities. Many states have statutesvaste sites and to prevent any potential adverse health
and regulations that address uncontrolled hazardous wasteffects associated with such exposures. USACHPPM
sites and SWMUs associated with regulated RCRA executes the Memorandum of Understanding between DOD
facilities. Also, many states have primacy in the water and ATSDR, and identifies requirements and negotiates and
pollution control program (under the CWA) and have Annual Plan of Work with ATSDR.
either adopted EPA criteria or developed their own water
quality standards. Many states have adopted the use df..S. Air Force (USAF)
risk assessment for corrective action to demonstrate "how
clean is clean," to develop site-specific cleanup goals, toThe Office of the Air Force Surgeon General's Biomedical
evaluate facilities burning hazardous waste, or for otherEngineering Service (BES) is responsible for providing
uses. technical support for all Air Force DERP CERCLA
activities. The Air Forcinstallation Restoration Program

Some states (e.g., California and New York) have risk Management Gdance (USAF, 1989) and Fiscal Year
assessment policies which may be interpreted as substarffY) 93/94/95 DERA Eligibility and Programming
tially similar to RAGS. Other states (e.g., Connecticut and Guidance (USAF, 1992) provide guidance in this area.
Kentucky) have adopted RAGS as a matter of policy. Work relating to hazardous waste management activities
Some states (e.g., Ohio and Massachusetts) haveinder RCRA is performed by the BES in accordance with
developed formal risk assessment guidelines, ranging fromAir Force Regulation 19-7 andSAF Hazardous Waste
calculation of exposure point or background Management Policy(USAF, 1991). Currently, the
concentrations to the adjustment of critical toxicity values. environmental service centers for USAF, such as the Air
Ohio and Tennessee recommend a health risk assessmeRbrce Center for Environmental Excellence, USACE, or the
be performed for RCRA corrective action and closure to risk assessors at respective
demonstrate “how clean is clean.” Some states (e.g.,
Kentucky, Michigan, New
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Major Air Force Commands review risk assessments in (USEPA, 1989h), anederal Facilities Hazardous Waste

coordination with the Air Force Surgeon General. Compliance Manual(USEPA, 1990a). All Federal
agencies are required to comply with hazards waste

U.S. Navy and Marine Corps regulations and the NCP in the same manner as the private
sector.

The Chief of Naval Operations directive OPNAVINST

5090.1B (DON, 1994), Department of the Navy (DON), U.S. Department of Energy (DOE)

assigns command responsibilities and provides Navy

policy to comply with environmental laws and regulations. The DOE has issued a number of orders (5400 series and
The Navy and Marine Corps Installation Restoration (IR) others) addressing a variety of environmental statutes and
Program Manual (DON, 1992) describes the Navy requiring all facilities to comply with the applicable envi-
organization/responsibilities in support of IRP, priority for ronmental laws and regulations. For example, DOE Order
funding, research, training, and reporting requirements5400.2A (DOE, 1993) sets forth policy, direction, and
including preparation of Pollution Control Report to satisfy procedures for coordinating environmental compliance
the OMB Circular A-106 reports to EPA. The Naval issues and DOE Order 5400.4 (DOE, 1989) addresses
Environmental Health Center, under the direction of the “CERCLA Requirements.” The Office of Environmental
Bureau of Medicine and Surgery, provides a wide range ofGuidance of DOE has a plan in place to develop a
medical consultative services to the Naval Facilities comprehensive guidance and training program for its field
Engineering Command community in support of the IRP, facility staff and Environmental Restoration Project
the BRAC Program and other related environmental Managers. In the area of risk assessment, the DOE
projects. Consultative support services include but are noguidance or information briefs includitegrated Risk
limited to review of IRP and BRAC program documents Information SystetDOE, 1991) CERCLA Baseline Risk
(e.g., work plans, sampling and analysis plans (SAPs)Assessmen{DOE, 1992a), andUse of Institutbnal
quality assurance/qliy control (QA/QC) plans; RI/FSs,  Control in CERCLA Baseline Risk Assessm@®E,

risk assessments, health and safety plans) from a risk 992b).

assessment and public health perspective; conducting risk

evaluations or quantitative risk assessments; training in1.7 FEDERAL FACILITY AGREEMENT

risk assessment, public health assessment, health and

safety plans, and risk communication; sponsoring the 3-Although there may be subtle differences between an FFA
day tri-service Environmental Risk Communication and and an IAG, these terms are used interchangeably under
Public Dialogue Workshop; negotiating with regulators CERCLA Section 120 which addresses both NPL and non-
regarding the use of realistic exposure assumptions;NPL sites. This section focuses on the need for early
assisting in developing community relations plans; planning and negotiation of an FFA among the USACE
assisting in establishing Restoration Advisory Boards; customer (a Federal agency), EPA, and the state agency (as
assisting in preparing correspondence from a riskappropriate). To accomplish this objective, the HTRW
communication perspective; preparing posters for public project team member (i.e., the risk assessor) and others
exhibits and public meetings; acting as the DON liaison should work cooperatively to develop statememigliages

for ATSDR issues. or addenda to the FFA early in the HTRW project cycle to
define a flexible framework or process for RMDM and to
USEPA facilitate site closeout protective of human health and the

environment.
The USEPA has published a number of enforcement
policies and procedures for Federal facilities, &gderal EO 12580 delegates DOD torcluct response actiemder
Facilities Compliance Strategy(USEPA, 1988)), Section 104 of CERCLA (as amended by SARA) to address
Enforcement Actions Under RCRA and CERCLA atreleases on DOD facilities or originating from the facilities.
Federal FacilitiesqtUSEPA, 1988b)Evaluation Process  The order requires that the response action be conducted in
for Achieving Federal Facility Complianc@JSEPA, accordance with Section 120 of CERCLA. According to
1988c),Federal Facilities Negotiations Policy CERCLA Section 120(e)(1), DOD is directed to enter into
an IAG with EPA for RA
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within 180 days of EPA's review of the RI/FS. In the statement may be entered which indicates the basis for
Federal Facilities Hazatous Waste Compliance Manual identifying IRA alternatives. This statement should address
(USEPA, 1990a), EPA states, "At a minimum, the IAG the following:

must include a review of cleanup alternatives considered

and the remedy selected, a schedule for cleanup  The approach for conducting a screening risk analysis
accomplishment, and arrangements for operation and  of the Exposure Units (EUs) (USEPA, 1991a),
maintenance." SWMUSs, or the AOCs.

To address non-compliance issues at a Federal facility ~ The evaluation method for the risk assessment/analysis
(e.g., a DOD installation), EPA may issue a complaint results (qualitative or quantitative).
known as Notice of Noncompliandd®N). After such an
issuance, EPA and the Federal facility enter into» RMDM considerations (see Chapter 6) for identifying
negotiation for a Federal Facility Compliance Agreement and/or selecting the IRA alternatives.
which resolves compliance violations and stipulates
agreed-upon remedy, compliance schedule, and reportind.7.2  Requirements for RI/RFI and FS/CMS.
and record keeping requirements. The target date forAnother purpose of the FFA is to provide a framework for
concluding such an agreement is within 120 days from theinvestigating, assessing the impact, and evaluating remedial
date of NON issuance (USEPA, 1990a). SiR&RA options to protect public health and the environment. Such
corrective actions are generally required at the time ofa framework, consistent with the NCP and the RI/FS
RCRA Part B periitting or permit renewal, the Federal guidance (USEPA, 1988i), may be modified and formally
facility may be issued RCRA SectiorB008(h) corrective  incorporated in the FFA to meet the site-specific and project
action order rather than a NON. requirements. Statements or languages or addenda to the
FFA may be prepared by the risk assessor and the project
"Executive branch disputes of a legal nature are properlyteam to serve as a basis for determining the extent of data
resolved by the President or his or her delegate..."collection, data evaluation, assessment of baseline risk, and
(USEPA, 1990a). In view of the above, and for the evaluation of remedial alternatives. The HTRW TPP
purpose of this handbook, the risk assessoulsl provide process (USACE, 1998) and associated DQtsld be
assistance to the USACE's PM, risk manager, and thedentified as the framework for determining data needs, data
USACE customer so that an FFA or IAG can be use, and quality. The point of departure for NFA and/or
successfully negotiated to provide a framework for monitoring only based on acceptable carcinogenic risk or
RMDM and to initiate actions to protect human health and hazard should be identified in the FFA (USERA91a).
the environment where these actions are needed. The riskhe statement should indicate the need for evaluating
assessor and the HTRW project team may consider theincertainties in risk assessment by the use of multiple
following areas for assistance to be provided to thedescriptors (i.e., RME, CT, population, and individual
USACE customer concerning the FFA negotiation; theserisks). One important statement that should also be
areas have been identified in the DOD-EPA Model IAG considered for complex sites is the need for a probabilistic
Language (USEPAL989h): risk assessment to identify the confidence level of
unacceptable risk or hazard, when the point estimate of risk
1.7.1 Basis for Interim Remedial Action (IRA) derived by the deterministic approach (e.g., RAGS Part A,
Alternatives. For purposes of this guidance, IRA may be USEPA, 1989j) has marginally exeded the acceptable
interpreted as interim corrective measure under RCRA orrisk or hazard levels. These probialic risks (cumulative
interim removal action under CERCLA. One purpose of function distribution) should be identified as an input into
the FFA is to identify IRA alternatives which are the RMDM for these site actions.
appropriate at the site prior to the implementation of final
RA(s). To identify such alternatives, the exposure area,1.7.3  Expedited Cleanup ProcessBoth DOD and
the exposure pathways which contribute to the principal EPA are in agreement that early action or accelerated
threat at the site, and the receptors/resources must also lideanup may be needed to stabilize the site and to
identified. For the purpose of the FFA, a
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facilitate implementation of the final remedies. However,
the basis for such action is not well defined, except that the
actions are intended to control contaminant migration, to
reduce exposure, and to accelerate response. In addition
to time-critical and emergency response actions where
safety and acute hazards are involved, the risk assessor and
the project team can provide valuable input to the USACE
customer and risk manager for such expedited actions.
This can be rather quickly accomplished by comparing the
measured media concentrations with available human
health and ecological risk-based protective criteria. This
may be useful for relatively straight-forward sites, such as
drum removal, product removal, and containment. For
response actions at a complex site, a BRA may be more
appropriate, however, and expedited cleanup would not be
done. All decision criteria for eliing response actions to
protect environmental components should be well thought
out, reasonable, and consistent with current EPA guidance.

1.7.4  Units Excluded from the Agreement.RCRA

and CERCLA integration issues should be addressed in the
FFA in unambiguous terms. This is particularly true for
sites of which the state agency is also an interested party or
natural resource trustee in the agreement. Some state
agencies have their own risk assessment policies and
guidance, and RMDM criteria which may vary
substantially from those of EPA (EPA's procedures under
RCRA and CERCLA are judged to be substantially
equivalent at this time). The risk assessor should review
state policies, guidance, and requirements, to identify any
critical risk assessment/risk management issues for the PM
and the customer for resolution. These issues should be
addressed and resolved in the FFA negotiations. If not
successful, separate FFAs may be needed to address
RCRA and CERCLA units within the fdity. The
USACE and customer's legal counsélsugd be contacted

for briefing on these issues early in the process.
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